PHYSICAL AND  CHEMICAL PROPERTIES  OF  GOLD.
TABLE III—VAPOUR PRESSURES OF GOLD.
Tension of Vapour in mm.	Temperature of Gold,	Tension of Vapour in mm.	Temperature of CJold,       :	Tension of Vapour in mm.	Temperature of Gold,
of Mercury.	0 0.	of Mercury.	°C.	of Mercury.	°C.
0-0002	942	0-050	1,254	6-41	1,699
0-0005	987	0-093	1,298	14-84	1,788
0-0013	1,031	0-165	1,343	58-82	2,010
0-0029	1,075	0-285	1,387	195-	2,233
0-0063	1,120	0-478	1,432       i	451-	2,410
0-013	1,165	1-24	1,520       1	760-	2,530
0-026	1,209	j        2-93	1,611		
					
		I			
below its melting point. It is to be noted that this has not been observed directly.
The correctness of Richard's table has not been fully demonstrated by •experiment, but it is not without some support. For example, in the cupel-lation observations given above, the tension of the vapour of gold (at 1,050°) would be, according to the table, about 0'002 mm. of mercury, and that of silver1 0-147 mm. of mercury, the ratio being 1 to 73-5. The volatilised metals, taking into account the densities of the vapours, should have been in the ratio of 1 to 40. The condensed metals were in the ratio of 0-0012 to '0-2100, but the ratio of gold to silver in the muffle was 1 to 2-|. If equal quantities of gold and silver had been, present in the muffle, the ratio of the metals condensed after volatilisation would have been presumably 1 to 81, •or in fair agreement with the calculated ratio of loss by volatilisation.
Moissan found 2 that gold can be readily distilled when heated in the •electric furnace. With a current of 300 amperes at 70 volts 59 grammes remained out of 107 grammes placed in a crucible, after six minutes. Copious fumes of a greenish-yellow colour were evolved. The gold was condensed as small regular yellow spheres, as brilliant yellow cubical crystals, as deep yellow leafy crystals, as filaments, or as a purple powder. In the distillation of gold-copper or gold-tin alloys, the residual ingot was richer in gold than the original alloy. The temperature attained was probably far above 2,500° C.
The loss of gold by volatilisation on melting its copper alloy is the common •experience of mints. The melting loss is usually about 0-2 to 0-25 per 1,000, .and after taking account of the amounts recovered from the ground-up crucibles, ashes, floor-sweepings and furnace bricks, it still amounts to 0-1, or 0-15 per 1,000. At the Eoyal Mint during the twenty years, 1870-1889, it did not exceed 0-14-0 per 1,000.3 The loss depends on the temperature, the time of melting, the surface of metal exposed, but, above all, on the amount •and nature of the draught passing over the metal, which sweeps away the volatilised gold, and enables the minute tension of vapour of the gold to come into play again and to renew the supply of gold vapour. In consequence of this, a cover of charcoal or other material on the gold should check the loss, and a cover to the crucible is also necessary. The effect of the cover on the composition of the atmosphere in contact with the gold must, however, be taken into account (see above, p. 8).
1 Richards, loc. cit.                2 Moissan, Compt. rend., 1893, 116, 1429 ; 1905, 141, 977.
3 T. K. Rose, J. Chem. Soc.9 1893, 63, 714.example, it would be about 100 times as much at 1,387° as at 1,075°, and might be appreciable
